The genus Massilia was described by La Scola et al. (1998) on the basis of a single isolate from the blood of an immunocompromised patient (Gallego et al., 2006) . The genus seems to be ubiquitous, with species isolated from environmental samples of air, soil and water (Gallego et al., 2006; Zhang et al., 2006; Zul et al., 2008; Weon et al., 2008 Weon et al., , 2009 Weon et al., , 2010 Du et al., 2012 and also from human fluids (La Scola et al., 1998; Lindquist et al., 2003; Kämpfer et al., 2012) . Additional unidentified members of the genus Massilia have shown a capacity to degrade aromatic compounds (Bodour et al., 2003; Khammar et al., 2005) , and other authors have illustrated the ability of non-pathogenic members of the genus to accumulate polyhydroxyalkanoates (PHAs) as intracellular granules (Cerrone et al., 2011; Bassas-Galia et al., 2012) .
PHAs are potential alternatives to petroleum-based plastics, since chemically modified variants exhibit similar physical properties. Growing concern over environmental pollution has heightened interest in these biodegradable polymers over their chemically synthesized counterparts (Gumel et al., 2012) . PHAs are polyesters synthesized by micro-organisms under limiting nutrient conditions in the presence of an excess of carbon source, being accumulated as storage material inside microbial cells (Steinbüchel & Füchtenbusch, 1998; Reddy et al., 2003) . In fact, the diversity of monomeric components in accumulated PHA results in potentially diversified high-molecular-mass polymeric materials (Gumel et al., 2012) . Several studies have reported the synthesis of products of industrial interest, such as PHAs, by several non-pathogenic members of the genus Massilia using starch (Massilia albidiflava, M. aurea, M. brevitalea, M. aerilata, M. lutea, M. dura and M. plicata; Cerrone et al., 2011) or glucose (M. plicata; BassasGalia et al., 2012) as sole carbon sources.
Strain LP01
T was isolated while studying the microbial biodiversity of soil samples amended with compost. The soil-compost mixture from which LP01 T was isolated had been incubated for 90 days at 5 u C using a laboratory-scale microcosm. The soil was a calcaric regosol taken from an olive grove near Guadalimar (Jaén, Spain). The sewage sludge compost was a co-compost obtained by the windrow method using trimming refuse from gardens and olive tree leaves (1 : 1). Composting lasted for a period of 8 months. Compost was kindly provided by Biomasa del Guadalquivir, SA (Granada, Spain), which is in charge of collecting, treating and recycling sewage sludge from the urban wastewater treatment plants of Granada and Motril (Granada, Spain) .
The soil extract was prepared from the same soil used for the microcosm experiments by mixing it with distilled water (1 : 1, w/v) and subjecting the mixture to ultrasound in a sonicator (Selecta ultrasound) for 30 min. The supernatant was filtered through Whatman paper and then diluted 1 : 10 (v/v) with distilled water, and 0.01 % gellan gum (AppliedChem) was then added to obtain a semisolid soil extract. Tryptone soy gellan (TSG) plates were prepared with tryptone soy broth (TSB; Difco) (3 g l
21
) and solidified with gellan gum (10 g l
) and agar (Difco; 4 g l 21 ).
Cultivation was accomplished by the method of dilution to extinction. Briefly, 5 g soil-compost mixture (about 10 9 c.f.u. g
) was diluted in serial volumes of soil extract until the theoretical number of bacteria reached 10 2 c.f.u. ml
. Five grams random microcosm sample was mixed in a blender bag containing 45 ml semisolid soil extract for 1 min (Masticator; IUL Instruments) and then subjected to ultrasound (Selecta ultrasound) for 10 s to detach bacteria from soil particles. The process was carried out twice. The final dilution medium included 25 ml Nile blue A solution [1 % (w/v) in distilled water; Sigma-Aldrich]. The dilutions were homogenized in a blender (Masticator; IUL Instruments) after each transfer. The final dilution was inoculated into a sterile microtitre plate, filling each well with a volume of 250 ml. The microtitre plate was sealed with a porous film (Breathe-Easy; Sigma-Aldrich) and incubated at 5 u C for 2 months. Fluorescence was measured just after inoculation of the microtitre plate and after 1 month of incubation using a fluorimeter (Fluostar Optima; BMG-Labtech) with excitation l5620 nm and emission l5660 nm; the gain was adjusted to 4095. Wells showing the maximum neat fluorescence were inoculated into Petri dishes containing 50 ml 1 % (w/v) Nile blue A and solid soil-extract medium. These plates were incubated under the same conditions as the microtitre plates and colonies that fluoresced under UV light were selected and isolated on TSG plates. Pure cultures were checked for potential PHA production under a phase-contrast microscope (BX40; Olympus). Strain LP01
T was selected for further characterization due to its remarkable large number of intracellular granules (Fig. S1a , available in IJSEM Online).
Confirmation of PHA production by strain LP01 T was achieved as described by Cerrone et al. (2011) . For this, 250 ml Erlenmeyer flasks containing 50 ml ISP2 medium (Shirling & Gottlieb, 1966) amended with 4.0 g soluble starch l 21 instead of glucose were inoculated with strain LP01 T (10 6 c.f.u. ml
) previously grown in the same medium, and maintained under agitation (150 r.p.m.) and controlled temperature (30 u C) for 4 days. NMR was used to identify the biopolymers synthesized. Fig. S1 (b) illustrates the amounts of biopolymer produced and the cell dry weight of strain LP01
T at each incubation time. NMR spectra of bioplastics obtained from strain LP01
T after 72 h of incubation and of pure PHB (Sigma-Aldrich) are shown in Fig. S1 (c). Maximum production of PHA (22.6 %) was reached after 72 h of growth in flask trials and the NMR analysis confirmed that the bioplastics produced were homopolymers of PHB.
Transmission electron microscopy (Libra 120 Plus; Zeiss) was used to observe intracellular PHA granules after 72 h of growth on ISP2 medium amended with 4 g soluble starch l
21 as well as the cellular morphology. The type of flagellation was examined by negative staining of cells from 25 ml bacterial suspension incubated on a grid support film for 5 min; after two washing steps with ultrapure water, the sample was contrasted with an aqueous solution of 2 % uranyl acetate (1 min) (Fig. S2a) . Detection of intracellular PHA granules was achieved as follows: cells were pre-fixed with 2.5 % glutaraldehyde and 2 % paraformaldehyde in 0.1 M cacodylate at 4 u C (24 h), washed, post-fixed in 1 % OsO 4 in a dark room at 4 u C (1 h) and dehydrated in a graded ethanol series (50, 70, 90 and 100 %). The sample was embedded in Epon resin and polymerized. Ultrathin sections were stained with uranyl acetate (1 %) plus lead citrate (Reynolds, 1963) before being observed (Fig. S2b ).
Extraction of genomic DNA for amplification of the 16S rRNA gene of strain LP01 T was performed as described by Martín-Platero et al. (2007) . The almost full-length 16S rRNA gene was amplified using primers fD1 and rD1 (Weisburg et al., 1991) purchased from Sigma-Genosys. PCRs were run using a GeneAmp PCR system 2400 (Perkin-Elmer) following a temperature profile described previously (Vinuesa et al., 1998) . The amplification product was purified by agarose gel electrophoresis and extracted with a QIAEX II agarose gel extraction kit (Qiagen). The nucleotide sequence of the purified band was determined by the dideoxy chain-termination method, using an ABI-PRISM BigDye Terminator cycle sequencing ready reaction kit (Applied Biosystems) and an ABI373 automated sequencer (Applied Biosystems).
Related taxa were identified using the EzTaxon-e server (http://eztaxon-e.ezbiocloud.net/; Kim et al., 2012) related species of the genus Massilia and other genera of the family Oxalobacteraceae by using the ClustalX2 program (Larkin et al., 2007) . The MEGA 5.0 package (Tamura et al., 2011) was used to reconstruct phylogenetic trees by applying the neighbour-joining (NJ; Saitou & Nei, 1987) , maximum-likelihood (ML) and maximum-parsimony (MP) (Kolaczkowski & Thornton, 2004) methods. Bootstrap analyses were based on 1000 resamplings (Felsenstein, 1985) . The substitution models used were Kimura's twoparameter model for NJ and the Tamura 
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Massilia consociata rRNA gene sequence similarity, with .98.7 % coverage).
Clusters of LP01
T with these three strains were retrieved in the NJ phylogenetic tree (Fig. 1) and also the ML and MP phylogenetic trees (Figs S3 and S4 ).
DNA-DNA hybridizations, DNA G+C content and profiles of fatty acids, respiratory quinones and polar lipids were determined at the Deutsche Sammlung von Mikroorganismen und Zellkulturen (Braunschweig, Germany). Descriptions of the methods used for these techniques can be found in the section for identification of the DSMZ web page (http://www.dsmz.de/services/services-microorganisms/ identification.html).
Mean values for DNA-DNA hybridization between strain LP01 T and M. albidiflava DSM 17472 T , M. lutea DSM 17473 T and M. dura DSM 17513 T were 33.3±6.0, 49.2±2.1 and 22.9±2.8 %, respectively. Strain LP01 T therefore does not belong to any of these species of the genus Massilia, according to the recommendation of a threshold value of 70 % DNA-DNA relatedness for the definition of bacterial species (Wayne et al., 1987) . The DNA G+C content of strain LP01
T was 66.0 mol%. The predominant respiratory quinone for strain LP01
T was Q-8 (97 %); Q-9 (1 %) and an unidentified minor compound were also detected. The major fatty acids were summed feature 3 (C 16 : 1 v7c and/or iso-C 15 : 0 2-OH) and C 16 : 0 . Moderate amounts of C 18 : 1 v7c, C 10 : 0 3-OH, C 12 : 0 and C 14 : 0 2-OH were also found. In addition, small amounts of C 10 : 0 , C 18 : 0 , C 16 : 1 v5c and C 18 : 1 v9c were detected. Table 1 shows the fatty acid profiles of strain LP01
T and its closest relatives. The predominant polar lipids of strain LP01 were phosphatidylglycerol and phosphatidylethanolamine. Additionally, three unknown phospholipids were detected (Fig. S5) .
Phenotypic characteristics such as Gram staining, catalase and oxidase activities and hydrolysis of casein, Tween 80 and starch were assessed by using the methods of Smibert & Krieg (1994) . API 20E, API 20NE, API 32E and API 50CH kits (bioMérieux) were used to determine the biochemical properties, carbohydrate utilization and enzyme activities of the novel strain. The kits were incubated for the times advised by the manufacturer at 30 uC. Colony morphology was determined after 3 days of growth on TSG at 25 u C. Growth at 4, 10, 28, 37, 40, 45 and 55 u C and at 0.1, 0.2, 0.3 and 0.4 % (w/v) NaCl was tested and pH tolerance range experiments were conducted in TSB medium (Difco) according to Breznak & Costilow (1994) .
Strain LP01
T grew at 4-37 u C, with optimum growth at 28-30 u C, and it showed low tolerance to salinity (maximum growth at 0.3 % NaCl). It grew only under neutral/slightly alkaline conditions, optimal growth being observed at pH 7.5-8.0. Table 2 shows the phenotypic, (Madhaiyan et al., 2013) . Values are percentages of total fatty acids; data in columns 1-7 were obtained from cells grown on TSB and data in column 9 were from cells grown on R2A agar (medium used to obtain the results shown in column 8 not known). 2, Not present/not reported; TR, traces (,0.5%). biochemical and physiological characteristics that differentiate strain LP01 T from its closest relatives.
The molecular, chemotaxonomic, physiological and biochemical data obtained in this study indicate that strain LP01 T represents a novel species of the genus Massilia within the family Oxalobacteraceae of the order Burkholderiales, for which the name Massilia umbonata sp. nov. is proposed.
Description of Massilia umbonata sp. nov.
Massilia umbonata (um.bo.na9ta. N.L. fem. adj. umbonata umbonate from L. masc. n. umbo -nis a shield boss, referring to its colony morphology, resembling an embossed shield).
Cells are aerobic, Gram-stain-negative, non-endosporeforming rods (0.6-0.8 mm wide by 2.0-2.5 mm long), motile by a single polar flagellum and with intracytoplasmic granules when grown on ISP2 medium amended with soluble starch. Colonies grown on TSG for 3 days are yellowish and glossy, with an umbo surrounded by bosses, and round, entire edges that grow outwardly in decreasing waves. Grows at 4-37 u C with optimum growth at 28-30 u C and at pH 7-8 with optimum growth at pH 7.5-8.0. Grows at 0-0.3 % NaCl (optimal growth without NaCl). Positive for catalase and negative for oxidase. In the API 20E, API 20NE and API 32E kits, H 2 S is not produced and nitrate is not reduced. Indole and acetoin are not produced. Aesculin and gelatin are hydrolysed, but not starch. Enzyme activities are positive for L-aspartate arylamidase, a-and b-galactosidases, a-and b-glucosidases, b-glucuronidase and a-maltosidase, but negative for arginine dihydrolase, lipase, lysine decarboxylase, Nacetyl-b-glucosaminidase, ornithine decarboxylase and Cell width (mm) 0.6-0.8 1.8-2.0 1.8-2.0 0.6-0.8 0.6-0.7 0.6-0.9 0.6-0.8 2.0-3.0 0.32-0.39 Cell length (mm) 2.0-2.5 3.0-3.5 3.0-3.5 1.8-2.2 2.0-2.5 1.4-2.8 1.5-2.5 1.0-2.0 1.18-1.21 pH range 7.0-8.0 6.5-8.5 6.5-8.5 6.5-8.5 6.5-8.5 6.0-9.0 6.5-8. 
a-Galactosidase
a-Glucosidase moderate amounts of C 18 : 1 v7c, C 10 : 0 3-OH, C 12 : 0 and C 14 : 0 are also found. In addition, small amounts (,1 %) of C 10 : 0 , C 18 : 0 , C 16 : 1 v5c, C 18 : 1 v9c and C 14 : 0 2-OH are detected. Phosphatidylglycerol and phosphatidylethanolamine are the two major membrane polar lipids. Two unknown phospholipids are also abundant.
The type strain is LP01 T (5CECT 7753 T 5DSM 26121 T ), isolated from a mixture of soil collected nearby Guadalimar (Jaén, Spain) and sewage sludge compost from Granada (Spain). The DNA G+C content of the type strain is 66.0 mol%.
